
BEFORE
THE PUBLIC SERVICE COMMISSION OF

SOUTH CAROLINA

DOCKET NO. 2015-_____-G

In the Matter of )
)

Application of Piedmont Natural Gas ) PETITION
Company, Inc. for Approval of Modified )
Meter Sampling Program )

)

Piedmont Natural Gas Company, Inc. (“Piedmont” or the “Company”), through counsel and

pursuant to Rules 103-825 and 103-475 of the Rules and Regulations of the Public Service Commission

of South Carolina (“Commission”), respectfully requests authorization from the Commission to modify

its statistical meter sampling protocols. In support of its proposed modifications Piedmont respectfully

shows to the Commission the following:

1. It is respectfully requested that any notices or other communications with respect to this

Petition be sent to:

Jane Lewis-Raymond
Senior Vice President and Chief Legal, Compliance and External Relations Officer

Piedmont Natural Gas Company, Inc.
4720 Piedmont Row Drive

Charlotte, NC 28210
Telephone: 704-731-4261

jane.lewis-raymond@piedmontng.com

and

Scott M. Tyler
Moore & Van Allen PLLC

100 North Tryon Street, Suite 4700
Charlotte, NC 28202-4003
Telephone: 704-331-2463
scotttyler@mvalaw.com

2. Piedmont is incorporated under the laws of the state of North Carolina and is duly

authorized by its Articles of Incorporation to engage in the business of transporting, distributing, and
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selling natural gas. It is duly domesticated and is engaged in conducting the business above-mentioned in

the states of South Carolina, North Carolina, and Tennessee. Piedmont is a public utility under the laws

of this State, and its public utility operations in South Carolina are subject to the jurisdiction of this

Commission.

3. Pursuant to Rule 103-475, among others, Piedmont engages in periodic sampling of its

in-service meters to ensure that they are achieving overall accuracy. This statistical periodic sampling is

in addition to testing that is required at various times by Commission Rules.

4. Piedmont’s meter sampling program tests active meters that are serving customers which

are at least 10 years old and which have not otherwise been tested in the last 10 years by removing the

meter from the customer’s premises and performing tests in Piedmont’s centralized meter shop. Once the

meter being tested has been removed, a replacement meter is installed in its place so that the customer’s

service is not interrupted. After the replacement meter is installed, a Piedmont employee must relight any

gas appliances and perform safety checks to ensure that no leaks are present and that the customer’s

premise is safe.

5. If the customer is not present to allow the Piedmont employee inside to relight appliances

and conduct safety checks, the replacement meter is left in the “off” position and a door card is left on the

customer’s door explaining that the customer must call Piedmont to schedule a time that the customer can

be present to allow Piedmont to relight appliances, conduct safety checks and restore their gas service.

6. Currently, in approximately 42 percent of instances in which Piedmont visits the

customer’s premises to collect the sampled meter, the replacement meter is left in the “off” position due

to the customer not being present. This is despite the fact that Piedmont undertakes significant efforts

using multiple means to notify its customers when their meter will be replaced.

7. Piedmont’s frequent inability to switch meters and fully restore service to customers in a

single visit causes inconvenience for our customers and increases the Company’s operating costs due to

the necessity to make repeat visits to finish the process and restore customer service.
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8. By this Petition, Piedmont is seeking approval of a minor modification to its meter

sampling program in order to better serve its customers. Specifically, Piedmont seeks to modify the

program to collect eligible sampled residential meters when a customer has requested an on-site service

that requires the homeowner to be home. This will ensure that the customer is home when the sampled

meter is collected, allowing Piedmont to relight appliances, ensure that they are safe and ensure that the

customer’s gas service is not interrupted.

9. This modification will improve efficiency of the meter sampling program by reducing the

amount of instances that a Piedmont employee will make return trips in order to turn a customer’s meter

on following a replacement meter being installed. This increased efficiency will save the customer and

the Company time and money. It will also minimize customer inconvenience associated with meter

sampling.

10. This modification to the meter sampling program’s residential meter collection

procedures will not reduce or compromise the quality or integrity of the program in any way. Exhibit A

shows the Company’s meter sampling proposal as approved by the Commission in Docket No. 2003-24-

G, with redline changes for the modifications proposed herein.

11. Piedmont has conferred with the South Carolina Office of Regulatory Staff regarding its

proposed modification to its meter sampling program procedures and it is Piedmont’s understanding that

ORS has no objection to its proposals.

WHEREFORE, Piedmont Natural Gas Company, Inc. respectfully requests that the Commission

grant authorization for Piedmont to implement the modification to its meter sampling program protocols

described above.



4

Respectfully submitted, this the 27th day of July, 2015.

Piedmont Natural Gas Company, Inc.

/s/ Scott M. Tyler
Scott M. Tyler

OF COUNSEL:

Moore & Van Allen PLLC
100 North Tryon Street, Suite 4700
Charlotte, NC 28202-4003
Telephone: 704-331-2463
scotttyler@mvalaw.com



STATE OF NORTH CAROLINA

COUNTY OF MECKLENBURG
VERIFICATION

Pia Powers, being duly sworn, deposes and says that she is Director-

Regulatory Affairs of Piedmont Natural Gas Company, Inc., that as such, she has read

the foregoing documents and knows the contents thereof; that the same are true of her

own knowledge except as to those matters stated on information and belief and as to

those she believes them to be true.

Pia Powers

Mecklenburg County, North Carolina

Signed and sworn to before me this day by Pia Powers

Date: I(et l )etDlat 4(Kxs 4v. &M 'P) Ivv4Aw
JagueAbe M. Berry, Notary Public

(Official Seal) My commission expires: ( 1, &Q +P((g

ll4&IHllllgyy~

llllllllllllll



EXHIBIT A



Statistical Meter Sampling
For

Piedmont Natural Gas

Currently, under authorization of the Public Service Commission of South
Carolina (PSC), Piedmont Natural Gas utilizes a statistical sampling plan to evaluate and
determine the accuracy of residential and commercial natural gas meters. Piedmont’s
plan is based on the Sampling Procedures and Tables for Inspection by Variables for
Percent Non-Conforming, ANSI/ASQC Zl.9-1993. Piedmont has utilized this plan in
South Carolina since 2003.

Piedmont is currently proposing to modify the sampling plan to collect eligible
sampled residential meters when a customer has requested an on-site service that requires
the homeowner to be home. This will ensure that the customer is home when the sampled
meter is collected, allowing Piedmont to relight appliances, ensure that they are safe and
ensure that the customer’s gas service is not interrupted.

The proposed modification will not in any way change from the existing sampling
plan the determination of the sample size. Meters will continue to be divided among the
same groups as based on the manufacturer, the volume that can be passed (size), and
install date. The AQL (Acceptable Quality Level) for the newly proposed plan will
remain at 6.5, which is the same as the existing plan. The overall accuracy for the new
plan is identical to the existing one in that 93.5% or more of the meters remaining in
service will be within+/- 3% proof.

In the following pages, a sample calculation is provided to outline the actual
procedure that is utilized under the current approved plan, and indicates the area of
proposed plan modification with the context of a sample calculation.



Meter Inspection Groups

The meter inspection groups will be determined the exact same way as currently
determined. Piedmont will continue to separate and record the statistical meter data that
is accumulated by the following criteria:

1. The Last Record of Year Tested
2. Manufacturer
3. Case or Body Type (Aluminum Case)
4. Diaphragm Material (Synthetic)

Each inspection group will be composed of meters that have essentially the same
operating characteristics. Each inspection group will also consist of meters that have
been in service for equivalent amounts of time. This combination group will then be
tested accordingly, by the prescribed criteria.

The scheduled testing for our meters can be broken down into two time frames
among eight actual inspection groups. The following chart depicts both:

Group# Meter Type Yearly Testing Span

I American 5B 225 10th year since last test and all
subsequent yearsAmerican AL-175

II Rockwell250, 175, 200 250

2 #set- 250

10th year since last test and all
subsequent years

III American AL-425 5th year since last test and all
subsequent years

IV Rockwell 415 5th year since last test and all
subsequent years

v American AL-800

With or without 1OOlb Case

5th year since last test and all
subsequent years

VI
Rockwell 750

5th year since last test and all
subsequent years

VII Dresser 1.5 M Rotaries with

Counters and ID versions

5th year since last test and all
subsequent years

VIII RM 1500 and RM 2000
5th year since last test and all

subsequent years



The proposed sample test that will be performed will utilize the same Acceptable
Quality Limit (AQL) as the current program. The current AQL is 6.5 and has proven a
viable level of certainty for the tests performed. Cross-referring the chart from Table B-3
(Appendix 4) with this AQL and the sample size will produce a Maximum Allowable
Percent Non-Conforming value that will be used to judge the actual statistical data
computations of the sample group.

Determining Sample Size

In determining the sample size for each inspection group, the process will be the
same as the current process, except a different chart will be used.

1. Once the inspection group has been determined by the last recorded year
of sample test, and the amount of meters in the inspection group has been
finalized, the new meter sample size shall be determined by referencing
Appendix 1, "BATCH AND SAMPLE SIZE RATIO WITH
CORRESPONDING PERCENT NON CONFORMING", or Appendix 2,
"Sample Size Code Letters", directly from the proposed plan
itself.

2. Using the total meters in the inspection group and the General Inspection
Level ll, the sample size code letter shall be determined.

3. Referencing the ANSI/ASQC Z1.9-1993, Table B-3 (Appendix 4),
"Master Table for Normal and Tightened Inspection for Plans Based on
Variability Unknown", utilizing the code letter determined above, and
referencing an AQL of 6.5 for normal inspection, an inspection group
sample size and a maximum allowable percent non-conforming shall be
determined.

Example of Inspection Group

Total installed meters in group
Sample Size Code Letter
Sample Size
Maximum Allowable Percent Non- Conforming

=2309
=K
=50
= 11.23

For residential meter group nos. 1 & 2, the following process will identify the
random selection of meters that are to comprise the actual sample size:

Each night automated reports will run and flag customer-initiated service orders
scheduled for the next 1-2 business days that meet both the meter group/type and year of
meter installation criteria of our sampling program. Sample test orders will then be generated
and chained with the customer initiated service request, to be worked at the same time by
each respective district/resource center. Customer-initiated orders that require the customer
to be home will be targeted to sample tests orders. This will require no additional disruption
of service to the customer.



In the event that the sample size cannot be met to its entirety by chaining to
customer-initiated service orders, random selection for the remaining samples will follow the
process outlined below.

For all other meter groups, the random selection of the meters that are to comprise
the actual sample size will be chosen by the following formula:

The random selection ofthe meters that are to comprise the actual sample size
will be chosen by the following formula:

Total Meters in Inspection Group I Sample Size= Computer Selection Number.

Utilizing the above Inspection Group, the following will give exact numbers:

2309 I Sample Size 50 = 46



In this example, every 46th meter will be selected until the 50 total sample size
meters are compiled. Once the entire sample size has been compiled (minus meter
groups 1 & 2 which will follow the process outlined above), the newly created list will be
forwarded to each appropriate District Operations Facility, where the actual meter
retrieval will transpire.

Once the meters have been taken out of service and shipped to the appropriate
district, the actual proofing of the meter will occur. Each individual meter will be tested
and each proof will be recorded in Piedmont’s mainframe system. Once each proof has
been compiled for the sample size, the actual statistical computations will be completed.
Upon completion of the computations in the mainframe, a computerized list will be
generated depicting the passed and failed meters as well as the group as a whole. The
appropriate actions will be taken to ensure that Piedmont follows the statutes that govern
the utilities industry for South Carolina.

Damaged and Un-Repaired Meters

Upon determining that a meter is or has been damaged and has not been repaired,
the meter will be removed from the sample group and replaced with another random
selection from the same Inspection Group. In the case of a damaged meter
belonging to meter groups 1 or 2, the next available customer -requested
order that meets the sample program criteria will have a meter sample
order chained to it , and will be taken out of service in the field. In the
example above which outlines the process for all other meter groups, the next 46th
meter would be selected from the original 2309.

Statistically Invalid Meters

The program has a process to accommodate the meters that vary a certain amount
from the sample mean. This process allows for a meter that is+/- 4 standard deviations
away from the sample mean to be removed from the calculations. These removed meters
will be referred to as "SIM" meters (Statistically Invalid Meters). A correction factor must
be added back into the total percent non-conforming to account for these removed meters.
This correction factor will be equal to the number of "SIM" meters divided by the sample
size.



APPENDIX 1

BATCH AND SAMPLE SIZE RATIO WITH
CORRESPONDING PERCENT NON -CONFORMING

2 to 15 B 3 26.94

16 to 25 C 4 22.84

26 to 50 D 5 20.19

51 to 90 E 7 17.34

91 to 150 F 10 15.17

151 to 280 G 15 13.74

281 to 400 H 20 13.01

401 to 500 I 25 12.60

501 to 1200 J 35 11.89

1201 to 3200 K 50 11.23

3201 to 10000 L 75 10.58

10001 to 35000 M 100 10.29

35001 to 150000 N 150 9.86

150001 and Over P 200 9.80



Lot Size
Inspection Levels

Special
S3 S4

General
I n m

2 to 8

9 to 15

16 to 25

26 to 50

51 to 90

91 to 150

151 to 280

281 to 400

401 to 500

501 to 1,200

1,201 to 3,200

3,201 to 10,000

10,001 to 35,000

35,001 to 150,000

150,001 to 500,000

500,001 and over

B B

B B

B B

B B

B B

B c
B D
c E
c E
D F
E G
F H
G I
H J

HK
HK

BBC

BBD
BCE
CDF
DEG
EFH
F G I
G H J

G I J

H J K
I K L
JLM
KMN
L N P
MPP
NPP

APPENDIX 2
ANSI/ASQC Z1.9-1993

TABLE A-1
AQL Conversion Table

TABLE A-22

Sample Size Code Letters1

'sample size code letters given in body of table are
applicable when the indicated inspection levels are to
be used.

2

The theory governing inspection by variables
depends on the properties of the normal distribution

and, therefore, this method of inspection is only
applicable when there is reason to believe that the
frequency distribution is normal.

For specified AQL values
falling within these ranges

Use this AQL
value

- to 0.109

0.110 to 0.164
0.165 to 0.279
0.280 to 0.439
0.440 to 0.669
0.700 to 1.09
1.10 to 1.64
1.65 to 2.79
2.80 to 4.39
4.40 to 6.99
7.00 to 10.9

0.10
0.15
0.25
0.40
0.65
1.0
1.5
2.5
4.0
6.5

10.0



Sample
size
code
letter

Sample
size

Acceptable Quality Levels (normal inspection)

T .10 .15 .25 .40 .65 1.00 1.50 2.50 4.00 6.50 10.00

M M M M M M M M M M M M

B

c
3
4

t
1.49

t
5.46

7.59
10.88

18.86
16.41

26.94
22.84

33.69
29.43

D

E

F

5
7
10

0.041

1.05

1.27

1.34

2.13

2.14

3.33

3.54

3.27

5.82

5.34

4.72

9.80

8.40

7.26

14.37

12.19

10.53

20.19

17.34

15.17

26.55

23.30

20.73

0.005

0.179

0.087

0.349

0.421

0.7140.077

G

H

I

15
20
25

0.186

0.228

0.250

0.311

0.356

0.378

0.491

0.531

0.551

0.839

0.864

0.874

1.33

1.33

1.32

2.09

2.03

2.00

3.06

2.93

2.86

4.32

4.10

3.97

6.55

6.18

5.98

9.48

8.95

8.65

13.74

13.01

12.60

18.97

18.07

17.55

J 35 0.253 0.373 0.534 0.833 1.24 1.87 2.66 3.70 5.58 8.11 11.89 16.67

K

L
M

50
75

100

0.243

0.225

0.218

0.355

0.326

0.315

0.503

0.461

0.444

0.778

0.711

0.684

1.16

1.06

1.02

1.73

1.59

1.52

2.47

2.27

2.18

3.44

3.17

3.06

5.21

4.83

4.67

7.61

7.10

6.88

11.23

10.58

10.29

15.87

15.07

14.71

N

p
150
200

0.202

0.204

0.292

0.294

0.412

0.414

0.636

0.637

0.946

0.945

1.42

1.42

2.05

2.04

2.88

2.86

4.42

4.39

6.56

6.52

9.86

9.80

14.18

14.11

.10 .15 .25 .40 .65 1.00 1.50 2.50 4.00 6.50 10.00

Acceptable Quality Levels (tightened inspection)
- --······-·-- ----------------

APPENDIX 3

Table B-3 Standard Deviation Method
Master Table for Normal and Tightened Inspection for Plans Based on Variability Unknown

(Double Specification Limit and Form 2-Single Specification Limit)

\

All AQL values are in percent nonconforming. T denotes plan used exclusively on tightened inspection and
provides symbol for identification of appropriate OC curve.

IUse first sampling plan below arrow; that is, both sample size as well as M value. When sample size equals or

t exceeds lot size, every item in the lot must be inspected.



ANSI/ASQC Zl.9-1993

APPENDIX 4

Table B-5
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method'

Qu

QL

SampleSize

3 4 5 7 10 15 20 25 30 35 50 75 100 150 200
0 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

.I 47.24 46.67 46.44 46.26 46.16 46.10 46.08 46.06 46.05 46.05 46.04 46.03 46.03 46.02 46.02

.2 44.46 43.33 42.90 42.54 42.35 42.24 42.19 42.16 42.15 42.13 42.11 42.10 42.09 42.09 42.08

.3 41.63 40.00 39.37 38.87 38.60 38.44 38.37 38.33 38.31 38.29 38.27 38.25 38.24 38.23 38.22

.31 41.35 39.67 39.02 38.50 38.23 38.06 37.99 37.95 37.93 37.91 37.89 37.87 37.86 37.85 37.84

.32 41.06 39.33 38.67 38.14 37.86 37.69 37.62 37.58 37.55 37.54 37.51 37.49 37.48 37.47 37.46

.33 40.77 39.00 38.32 37.78 37.49 37.31 37.24 37.20 37.18 37.16 37.13 37.11 37.10 37.09 37.08

.34 40.49 38.67 37.97 37.42 37.12 36.94 36.87 36.83 36.80 36.78 36.75 36.73 36.72 36.71 36.71

.35 40.20 38.33 37.62 37.06 36.75 36.57 36.49 36.45 36.43 36.41 36.38 36.36 36.35 36.34 36.33

.36 39.91 38.00 37.28 36.69 36.38 36.20 36.12 36.08 36.05 36.04 36.01 35.98 35.97 35.96 35.96

.37 39.62 37.67 36.93 36.33 36.02 35.83 35.75 35.71 35.68 35.66 35.63 35.61 35.60 35.59 35.58

.38 39.33 37.33 36.58 35.98 35.65 35.46 35.38 35.34 35.31 35.29 35.26 35.24 35.23 35.22 35.21

.39 39.03 37.00 36.23 35.62 35.29 35.10 35.02 34.97 34.94 34.93 34.89 34.87 34.86 34.85 34.84

.40 38.74 36.67 35.88 35.26 34.93 34.73 34.65 34.60 34.58 34.56 34.53 34.50 34.49 34.48 34.47

.41 38.45 36.33 35.54 34.90 34.57 34.37 34.28 34.24 34.21 34.19 34.16 34.13 34.12 34.11 34.11

.42 38.15 36.00 35.19 34.55 34.21 34.00 33.92 33.87 33.85 33.83 33.79 33.77 33.76 33.75 33.74

.43 37.85 35.67 34.85 34.19 33.85 33.64 33.56 33.51 33.48 33.46 33.43 33.40 33.39 33.38 33.38

.44 37.56 35.33 34.50 33.84 33.49 33.28 33.20 33.15 33.12 33.!0 33.07 33.04 33.03 33.02 33.01

.45 37.26 35.00 34.16 33.49 33.13 32.92 32.84 32.79 32.76 32.74 32.71 32.68 32.67 32.66 32.65

.46 36.96 34.67 33.81 33.13 32.78 32.57 32.48 32.43 32.40 32.38 32.35 32.32 32.31 32.30 32.29

.47 36.66 34.33 33.47 32.78 32.42 32.21 32.12 32.07 32.04 32.02 31.99 31.96 31.95 31.94 31.93

.48 36.35 34.00 33.12 32.43 32.07 31.85 31.77 31.72 31.69 31.67 31.63 31.61 31.60 31.58 31.58

.49 36.05 33.67 32.78 32.08 31.72 31.50 31.41 31.36 31.33 31.31 31.28 31.25 31.24 31.23 31.22

.50 35.75 33.33 32.44 31.74 31.37 31.15 31.06 31.01 30.98 30.96 30.93 30.90 30.89 30.88 30.87

.51 35.44 33.00 32.10 31.39 31.02 30.80 30.71 30.66 30.63 30.61 30.57 30.55 30.54 30.53 30.52

.52 35.13 32.67 31.76 31.04 30.67 30.45 30.36 30.31 30.28 30.26 30.23 30.20 30.19 30.18 30.17

.53 34.82 32.33 31.42 30.70 30.32 30.10 30.01 29.96 29.93 29.91 29.88 29.85 29.84 29.83 29.82

.54 34.51 32.00 31.08 30.36 29.98 29.76 29.67 29.62 29.59 29.57 29.53 29.51 29.49 29.48 29.48

.55 34.20 31.67 30.74 30.01 29.64 29.41 29.32 29.27 29.24 29.22 29.19 29.16 29.15 29.14 29.13

.56 33.88 31.33 30.40 29.67 29.29 29.07 28.98 28.93 28.90 28.88 28.85 28.82 28.81 28.80 28.79

51 33.57 31.00 30.06 29.33 28.95 28.73 28.64 28.59 28.56 28.54 28.51 28.48 28.47 28.46 28.45

.58 33.25 30,67 ' 29".73 28.99 28.61 28.39 28.30 28.25 28.22 28.20 28.17 28.14 28.13 28.12 28.11

.59 32.93- . 30.33 29.39 28.66 28.28 28.05 27.96 27.92 27.89 27.87 27.83 27.81 27.79 27.78 27.78

.60 32.61 30.00 29.05 28.32 27.94 27.72 27.63 27.5S 27.55 27.53 27.50 27.47 27.46 27.45 27.44

.61 32.28 29.67 28.72 27.98 27.60 27.39 27.30 27.25 27.22 27.20 27.16 27.14 27.13 27.11 27.11

.62 31.96 29.33 28.39 27.65 27.27 27.05 26.96 26.92 26.89 26.87 26.83 26.81 26.80 26.78 26.78

.63 31.63 29.00 28.05 27.32 26.94 26.72 26.63 26.59 26.56 26.54 26.50 26.48 26.47 26.46 26.45

.64 31.30 28.67 27.72 26.99 26.61 26.39 26.31 26.26 26.23 26.21 26.18 26.15 26.14 26.13 26.12

.65 30.97 28.33 27.39 26.66 26.28 26.07 25.98 25.93 25.90 25.88 25.85 25.83 25.82 25.81 25.80

.66 30,63 28.00 27.06 26.33 25.96 25.74 25.66 25.61 25.58 25.56 25.53 25.51 25.49 25.48 25.48

.67 30.30 27.67 26.73 26.00 25.63 25.42 25.33 25.29 25.26 25.24 25.21 25.19 25.17 25.16 25.16

.68 29.96 27.33 26.40 25.68 25.31 25.10 25.01 24.97 24.94 24.92 24.89 24.87 24.86 24.85 24.84

.69 29.61 27.00 26.07 25.35 24.99 24.78 24.70 24.65 24.62 24.60 24.57 24.55 24.54 24.53 24.52

1Values tabulated are read in percent.
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Table B-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method1

Qu Sample Size
or

QL 3 4 5 7 lO 15 20 25 30 35 50 75 100 150 200
.70 29.27 26.67 25.74 25.03 24.67 24.46 24.38 24.33 24.31 24.29 24.26 24.24 24.23 24.22 24.21

.71 28.92 26.33 25.41 24.71 24.35 24.15 24.06 24.02 23.99 23.98 23.95 23.92 23.91 23.90 23.90

.72 28.57 26.00 25.09 24.39 24.03 23.83 23.75 23.71 23.68 23.67 23.64 23.61 23.60 23.59 23.59

.73 28.22 25.67 24.76 24.07 23.72 23.52 23.44 23.40 23.37 23.36 23.33 23.31 23.30 23.29 23.28

.74 27.86 25.33 24.44 23.75 23.41 23.21 23.13 23.09 23.07 23.05 23.02 23.00 22.99 22.98 22.98

.75 27.50 25.00 24.11 23.44 23.10 22.90 22.83 22.79 22.76 22.75 22.72 22.70 22.69 22.68 22.68

.76 27.13 24.67 23.79 23.12 22.79 22.60 22.52 22.48 22.46 22.44 22.42 22.40 22.39 22.38 22.38

.77 26.76 24.33 23.47 22.81 22.48 22.30 22.22 22.18 22.16 22.14 22.12 22.10 22.09 22.08 22.08

.78 26.39 24.00 23.15 22.50 22.18 21.99 21.92 21.89 21.86 21.85 21.82 21.80 21.78 21.79 21.78

.79 26.02 23.67 22.83 22.19 21.87 21.70 21.63 21.59 21.57 21.55 21.53 21.51 21.50 21.49 21.49

.80 25.64 23.33 22.51 21.88 21.57 21.40 21.33 21.29 21.27 21.26 21.23 21.22 21.21 21.20 21.20

.81 25.25 23.00 22.19 21.58 21.27 21.10 21.04 21.00 20.98 20.97 20.94 20.93 20.92 20.91 20.91

.82 24.86 22.67 21.87 21.27 20.98 20.81 20.75 20.71 20.69 20.68 20.65 20.64 2Q.63 20.62 20.62

.83 24.47 22.33 21.56 20.97 20.68 20.52 20.46 20.42 20.40 20.39 20.37 20.35 20.35 20.34 20.34

.84 24.07 22.00 21.24 20.67 20.39 20.23 20.17 20.14 20.12 20.11 20.09 20.07 20.06 20.06 20.05

.85 23.67 21.67 20.93 20.37 20.10 19.94 19.89 19.86 19.84 19.82 19.80 19.79 19.78 19.78 19.77

.86 23.26 21.33 20.62 20.07 19.81 19.66 19.60 19.57 19.56 19.54 19.53 19.51 19.51 19.50 19.50

.87 22.84 21.00 20.31 19.78 19.52 19.38 19.32 19.30 19.28 19.27 19.25 19.24 19.23 19.23 19.22

.88 22.42 20.67 20.00 19.48 19.23 19.10 19.05 19.02 19.00 18.99 18.98 18.96 18.96 18.95 18.95

.89 21.99 20.33 19.69 19.19 18.95 18.82 18.77 18.74 18.73 18.72 18.70 18.69 18.69 18.68 18.68

.90 21.55 20.00 19.38 18.90 18.67 18.54 18.50 18.47 18.46 18.45 18.43 18.42 18.42 18.41 18.41

.91 21.11 19.67 19.07 18.61 18.39 18.27 18.23 18.20 18.19 18.18 18.17 18.16 18.15 18.15 18.15

.92 20.66 19.33 18.77 18.33 18.11 18.00 17.96 17.94 17.92 17.92 17.90 17.89 17.89 17.89 17.88

.93 20.19 19.00 18.46 18.04 17.84 17.73 17.69 17.67 17.66 17.65 17.64 17.63 17.63 17.62 17.62

.94 19.73 18.67 18.16 17.76 17.56 17.46 17.43 17.41 17.40 17.39 17.38 17.37 17.37 17.37 17.36

.95 19.25 18.33 17.86 17.48 17.29 17.20 17.17 17.16 17.14 17.13 17.12 17.12 17.11 17.11 17.11

.96 18.75 18.00 17.55 17.20 17.03 16.94 16.90 16.89 16.88 16.88 16.87 16.86 16.86 16.86 16.86

.97 18.25 17.67 17.25 16.92 16.76 16.68 16.65 16.63 16.63 16.62 16.61 16.61 16.61 16.61 16.60

.98 17.74 17.33 16.96 16.65 16.49 16.42 16.39 16.38 16.37 16.37 16.36 16.36 16.36 16.36 16.36

.99 17.21 17.00 16.66 16.37 16.23 16.16 16.14 16.13 16.12 16.12 16.12 16.11 16.11 16.11 16.11

1.00 16.67 16.67 16.36 16.10 15.97 15.91 15.89 15.88 15.88 15.87 15.87 15.87 15.87 15.87 15.87

1.01 16.11 16.33 16.07 15.83 15.72 15.66 15.64 15.63 15.63 15.63 15.63 15.62 15.62 15.62 15.62

1.02 15.53 16.00 15.78 15.56 15.46 15.41 15.40 15.39 15.39 15.38 15.38 15.38 15.38 15.39 15.39

1.03 14.93 15.67 15.48 15.30 15.21 15.17 15.15 15.15 15.15 15.15 15.15 15.15 15.15 15.15 15.15

1.04 14.31 15.33 15.19 15.03 14.96 14.92 14.91 14.91 14.91 14.91 14.91 14.91 14.91 14.91 14.91

1.05 13.66 15.00 14.91 14.77 14.71 14.68 14.67 14.67 14.67 14.67 14.68 14.68 14.68 14.68 14.68

1.06 12.98 14.67 14.62 14.51 14.46 14.44 14.44 14.44 14.44 14.44 14.45 14.45 14.45 14.45 14.45

1.07 12.27 14.33 14.33 14.26 14.22 14.20 14.20 14.21 14.21 14.21 14.22 14.22 14.22 14.23 14.22

1.08 11.51 14.00 14.05 14.00 13.97 13.97 13.97 13.98 13.98 13.98 13.99 13.99 14.00 14.00 14.00

1.09 10.71 13.67 13.76 13.75 13.73 13.74 13.74 13.75 13.75 13.76 13.77 13.77 13.77 13.78 13.78

1Values tabulated are read in percent.
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TableB-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method 1

Ou
or

QL

Sample Size

3 4 5 7 10 15 20 25 30 35 50 75 100 150 200
l.lO 9.84 13.33 13.48 13.49 13.50 13.51 13.52 13.52 13.53 13.54 13.54 13.55 13.55 13.56 13.56

1.11 8.89 13.00 13.20 13.25 13.26 13.28 13.29 13.30 13.31 13.31 13.32 13.33 13.34 13.34 13.34

1.12 7.82 12.67 12.93 13.00 13.03 13.05 13.07 13.08 13.09 13.10 13.11 13.12 13.12 13.13 13.13

1.13 6.60 12.33 12.65 12.75 12.80 12.83 12.85 12.86 12.87 12.88 12.89 12.90 12.91 12.91 12.92

1.14 5.0& 12.00 12.37 12.51 12.57 12.61 12.63 12.65 12.66 12.67 12.68 12.69 12.70 12.70 12.71

1.15 2.87 11.67 12.10 12.27 12.34 12.39 12.42 12.44 12.45 12.46 12.47 12.48 12.49 12.49 12.50

1.16 0.00 11.33 11.83 12.03 12.12 12.18 12.21 12.22 12.24 12.25 12.26 12.28 12.28 12.29 12.29

1.17 0.00 11.00 11.56 11.79 11.90 11.96 12.00 12.02 12.03 12.04 12.06 12.07 12.08 12.09 12.09

1.18 0.00 10.67 11.29 11.56 11.68 11.75 11.79 11.81 11.82 11.84 11.85 11.87 11.88 11.88 11.89

1.19 0.00 10.33 11.02 11.33 11.46 11.54 11.58 11.61 11.62 11.63 I 1.65 11.67 11.68 11.69 11.69

1.20 0.00 10.00 10.76 11.10 11.24 11.34 11.38 11.41 I 1.42 11.43 11.46 11.47 ll.48 11.49 11.49

1.21 0.00 9.67 10.50 10.87 11.03 11.13 11.18 11.21 11.22 11.24 11.26 11.28 11.29 11.30 11.30

1.22 0.00 9.33 10.23 10.65 10.82 10.93 10.98 11.01 11.03 11.04 11.07 11.09 11.09 11.10 11.11

1.23 0.00 9.00 9.97 10.42 10.61 10.73 10.78 10.81 10.84 10.85 10.88 10.90 10.91 10.92 10.92

1.24 0.00 8.67 9.72 10.20 10.41 10.53 10.59 10.62 10.64 10.66 10.69 10.71 10.72 10.73 10.73

1.25 0.00 8.33 9.46 9.98 10.21 10.34 10.40 10.43 10.46 10.47 10.50 10.52 10.53 10.54 10.55

1.26 0.00 8.00 9.21 9.77 10.00 10.15 10.21 10.25 10.27 10.29 10.32 10.34 10.35 10.36 10.37

1.27 0.00 7.67 8.96 9.55 9.81 9.96 10.02 10.06 10.09 10.10 10.13 10.16 10.17 10.18 10.19

1.28 0.00 7.33 8.71 9.34 9.61 9.77 9.84 9.88 9.90 9.92 9.95 9.98 9.99 10.00 10.01

1.29 0.00 7.00 8.46 9.13 9.42 9.58 9.66 9.70 9.72 9.74 9.78 9.80 9.82 9.83 9.83

1.30 0.00 6.67 8.21 8.93 9.22 9.40 9.48 9.52 9.55 9.57 9.60 9.63 9.64 9.65 9.66

1.31 0.00 6.33 7.97 8.72 9.03 9.22 9.30 9.34 9.37 9.39 9.43 9.46 9.47 9.48 9.49

1.32 0.00 6.00 7.73 8.52 8.85 9.04 9.12 9.17 9.20 9.22 9.26 9.29 9.30 9.31 9.32

1.33 0.00 5.67 7.49 8.32 8.66 8.86 8.95 9.00 9.03 9.05 9.09 9.12 9.13 9.15 9.15

1.34 0.00 5.33 7.25 8.12 8.48 8.69 8.78 8.83 8.86 8.88 8.92 8.95 8.97 8.98 8.99

1.35 0.00 5.00 7.02 7.92 8.30 8.52 8.61 8.66 8.69 8.72 8.76 8.79 8.81 8.82 8.83

1.36 0.00 4.67 6.79 7.73 8.12 8.35 8.44 8.50 8.53 8.55 8.60 8.63 8.65 8.66 8.67

1.37 0.00 4.33 6.56 7.54 7.95 8.18 8.28 8.33 8.37 8.39 8.44 8.47 8.49 8.50 8.51

1.38 0.00 4.00 6.33 7.35 7.77 8.01 8.12 8.17 8.21 8.24 8.28 8.31 8.33 8.35 8.36

1.39 0.00 3.67 6.10 7.17 7.60 7.85 7.96 8.01 8.05 8.08 8.12 8.16 8.18 8.19 8.20

1.40 0.00 3.33 5.88 6.98 7.44 7.69 7.80 7.86 7.90 7.92 7.97 8.01 8.02 8.04 8.05

1.41 0.00 3.00 5.66 6.80 7.27 7.53 7.64 7.70 7.74 7.77 7.82 7.86 7.87 7.89 7.90

1.42 0.00 2.67 5.44 6.62 7.10 7.37 7.49 7.55 7.59 7.62 7.67 7.71 7.73 7.74 7.75

1.43 0.00 2.33 5.23 6.45 6.94 7.22 7.34 7.40 7.44 7.47 7.52 7.56 7.58 7.60 7.61

1.44 0.00 2.00 5.02 6.27 6.78 7.07 7.19 7.26 7.30 7.33 7.38 7.42 7.44 7.46 7.47

1.45 0.00 1.67 4.81 6.10 6.63 6.92 7.04 7.11 7.15 7.18 7.24 7.28 7.30 7.32 7.32

1.46 0.00 1.33 4.60 5.93 6.47 6.77 6.90 6.97 7.01 7.04 7.10 7.14 7.16 7.18 7.19

1.47 0.00 1.00 4.39 5.77 6.32 6.63 6.75 6.83 6.87 6.90 6.96 7.00 7.02 7.04 7.05

1.48 0.00 .67 4.19 5.60 6.17 6.48 6.61 6.69 6.73 6.77 6.82 6.86 6.88 6.90 6.91

1.49 0.00 .33 3.99 5.44 6.02 6.34 6.48 6.55 6.60 6.63 6.69 6.73 6.75 6.77 6.78

'Values tabulated are read in percent.
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Table B-5--Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method 1

Qu Sample Size
or

QL 3 4 5 7 lO 15 20 25 30 35 50 75 100 150 200
1.50 0.00 0.00 3.80 5.28 5.87 6.20 6.34 6.41 6.46 6.50 6.55 6.60 6.62 6.64 6.65

1.51 0.00 0.00 3.61 5.13 5.73 6.06 6.20 6.28 6.33 6.36 6.42 6.47 6.49 6.51 6.52

1.52 0.00 0.00 3.42 4.97 5.59 5.93 6.07 6.15 6.20 6.23 6.29 6.34 6.36 6.38 6.39

1.53 0.00 0.00 3.23 4.82 5.45 5.80 5.94 6.02 6.07 6.11 6.17 6.21 6.24 6.26 6.27

1.54 0.00 0.00 3.05 4.67 5.31 5.67 5.81 5.89 5.95 5.98 6.04 6.09 6.11 6.13 6.15

!.55 0.00 0.00 2.87 4.52 5.18 5.54 5.69 5.77 5.82 5.86 5.92 5.97 5.99 6.01 6.02

1.56 0.00 0.00 2.69 4.38 5.05 5.41 5.56 5.65 5.70 5.74 5.80 5.85 5.87 5.89 5.90

1.57 0.00 0.00 2.52 4.24 4.92 5.29 5.44 5.53 5.58 5.62 5.68 5.73 5.75 5.78 5.79

1.58 0.00 0.00 2.35 4.10 4.79 5.16 5.32 5.41 ·5.46 5.50 5.56 5.61 5.64 5.66 5.67

1.59 0.00 0.00 2.19 3.96 4.66 5.04 5.20 5.29 5.34 5.38 5.45 5.50 5.52 5.55 5.56

1.60 0.00 0.00 2.03 3.83 4.54 4.92 5.08 5.17 5.23 5.27 5.33 5.38 5.41 5.43 5.44
1.61 0.00 0.00 1.87 3.69 4.41 4.81 4.97 5.06 5.12 5.16 5.22 5.27 5.30 5.32 5.33

1.62 0.00 0.00 1.72 3.57 4.30 4.69 4.86 4.95 5.01 5.04 5.11 5.16 5.19 5.21 5.23

1.63 0.00 0.00 1.57 3.44 4.18 4.58 4.75 4.84 4.90 4.94 5.01 5.06 5.08 5.11 5.12

1.64 0.00 0.00 1.42 3.31 4.06 4.47 4.64 4.73 4.79 4.83 4.90 4.95 4.98 5.00 5.01

1.65 0.00 0.00 1.28 3.19 3.95 4.36 4.53 4.62 4.68 4.72 4.79 4.85 4.87 4.90 4.91

1.66 0.00 0.00 LIS 3.07 3.84 4.25 4.43 4.52 4.58 4.62 4.69 4.74 4.77 4.80 4.81

1.67 0.00 0.00 1.02 2.95 3.73 4.15 4.32 4.42 4.48 4.52 4.59 4.64 4.67 4.70 4.71

1.68 0.00 0.00 0.89 2.84 3.62 4.05 4.22 4.32 4.38 4.42 4.49 4.55 4.57 4.60 4.61

1.69 0.00 0.00 0.77 2.73 5.52 3.94 4.12 4.22 4.28 4.32 4.39 4.45 4.47 4.50 4.51

1.70 0.00 0.00 0.66 2.62 3.41 3.84 4.02 4.12 4.18 4.22 4.30 4.35 4.38 4.41 4.42

1.71 0.00 0.00 0.55 2.51 3.31 3.75 3.93 4.02 4.09 4.13 4.20, 4.26 4.29 4.31 4.32

1.72 0.00 0.00 0.45 2.41 3.21 3.65 3.83 3.93 3.99 4.04 4.11 4.17 4.19 4.22 4.23

1.73 0.00 0.00 0.36 2.30 3.11 3.56 3.74 3.84 3.90 3.94 4.02 4.08 4.10 4.13 4.14

1.74 0.00 0.00 0.27 2.20 3.02 3.46 3.65 3.75 3.81 3.85 3.93 3.99 4.01 4.04 4.05

1.75 0.00 0.00 0.19 2.11 2.93 3.37 3.56 3.66 3.72 3.77 3.84 3.90 3.93 3.95 3.97

1.76 0.00 0.00 0.12 2.01 2.83 3.28 3.47 3.57 3.63 3.68 3.76 3.81 3.84 3.87 3.88

1.77 0.00 0.00 0.06 1.92 2.74 3.20 3.38 3.48 3.55 3.59 3.67 3.73 3.76 3.78 3.80

1.78 0.00 0.00 0.02 1.83 2.66 3.11 3.30 3.40 3.47 3.51 3.59 3.64 3.67 3.70 3.71

1.79 0.00 0.00 0.00 1.74 2.57 3.03 3.21 3.32 3.38 3.43 3.51 3.56 3.59 3.62 3.63

1.80 0.00 0.00 0.00 1.65 2.49 2.94 3.13 3.24 3.30 3.35 3.43 3.48 3.51 3.54 3.55
1.81 0.00 0.00 0.00 1.57 2.40 2.86 3.05 3.16 3.22 3.27 3.35 3.40 3.43 3.46 3.47

1.82 0.00 0.00 0.00 1.49 2.32 2.79 2.98 3.08 3.15 3.19 3.27 3.33 3.36 3.38 3.40

1.83 0.00 0.00 0.00 1.41 2.25 2.71 2.90 3.00 3.07 3.11 3.19 3.25 3.28 3.31 3.32

1.84 0.00 0.00 0.00 1.34 2.17 2.63 2.82 2.93 2.99 3.04 3.12 3.18 3.21 3.23 3.25

1.85 0.00 0.00 0.00 1.26 2.09 2.56 2.75 2.85 2.92 2.97 3.05 3.10 3.13 3.16 3.17

1.86 0.00 0.00 0.00 1.19 2.02 2.48 2.68 2.78 2.85 2.89 2.97 3.03 3.06 3,09 3.10

1.87 0.00 0.00 0.00 1.12 1.95 2.41 2.61 2.71 2.78 2.82 2.90 2.96 2.99 3.02 3.03

1.88 0.00 0.00 0.00 1.06 1.88 2.34 2.54 2.64 2.71 2.75 2.83 2.89 2.92 2.95 2.96

1.89 0.00 0.00 0.00 0.99 1.81 2.28 2.47 2.57 2.64 2.69 2.77 2.83 2.85 2.88 2.90

1 Values tabulated are read in percent.
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Table B-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method'

Qu Sample Size
or

QL 3 4 5 7 10 15 20 25 30 35 50 75 100 150 200
1.90 0.00 0.00 0.00 0.93 1.75 2.21 2.40 2.51 2.57 2.62 2.70 2.76 2.79 2.82 2.83

1.91 0.00 0.00 0.00 0.87 1.68 2.14 2.34 2.44 2.51 2.56 2.63 2.69 2.72 2.75 2.77

1.92 0.00 0.00 0.00 0.81 1.62 2.08 2.27 2.38 2.45 2.49 2.57 2.63 2.66 2.69 2.70

1.93 0.00 0.00 0.00 0.76 l.S6 2.02 2.21 2.32 2.38 2.43 2.51 2.57 2.60 2.63 2.64

1.94 0.00 0.00 0.00 0.70 1.50 1.96 2.15 2.25 2.32 2.37 2.45 2.51 2.54 2.56 2.58

1.95 0.00 0.00 0.00 0.65 1.44 1.90 2.09 2.19 2.26 2.31 2.39 2.45 2.48 2.50 2.52

1.96 0.00 0.00 0.00 0.60 1.38 1.84 2.03 2.14 2.20 2.25 2.33 2.39 2.42 2.44 2.46

1.97 0.00 0.00 0.00 0.56 1.33 1.78 1.97 2.08 2.14 2.19 2.27 2.33 2.36 2.39 2.40

1.98 0.00 0.00 0.00 0.51 1.27 1.73 1.92 2.02 2.09 2.13 2.21 2.27 2.30 2.33 2.34

1.99 0.00 0.00 0.00 0.47 1.22 1.67 1.86 1.97 2.03 2.08 2.16 2.22 2.25 2.27 2.29

2.00 0.00 0.00 0.00 0.43 1.17 1.62 1.81 1.91 1.98 2.03 2.10 2.16 2.19 2.22 2.23

2.01 0.00 0.00 0.00 0.39 l.l2 1.57 1.76 1.86 1.93 1.97 2.05 2.11 2.14 2.17 2.18

2.02 0.00 0.00 0.00 0.36 1.07 1.52 1.71 1.81 1.87 1.92 2.00 2.06 2.09 2.ll 2.13

2.03 0.00 0.00 0.00 0.32 1.03 1.47 1.66 1.76 1.82 1.87 1.95 2.01 2.04 2.06 2.08

2.04 0.00 0.00 0.00 0.29 0.98 1.42 1.61 1.71 1.77 1.82 1.90 1.96 1.99 2.01 2.03

2.05 0.00 0.00 0.00 0.26 0.94 1.37 1.56 1.66 1.73 1.77 1.85 1.91 1.94 1.96 1.98

2.06 0.00 0.00 0.00 0.23 0.90 1.33 1.51 1.61 1.68 1.72 1.80 1.86 1.89 1.92 1.93

2.07 o.qo 0.00 0.00 0.21 0.86 1.28 1.47 1.57 1.63 1.68 1.76 1.81 1.84 1.87 1.88

2.08 0.00 0.00 0.00 0.18 0.82 1.24 1.42 1.52 1.59 1.63 1.71 1.77 1.79 1.82 1.84

2.09 0.00 0.00 0.00 0.16 0.78 1.20 1.38 1.48 1.54 1.59 1.66 1.72 1.75 1.78 1.79

2.10 0.00 0.00 0.00 0.14 0.74 1.16 1.34 1.44 1.50 1.54 1.62 1.68 1.71 1.73 1.75

2.11 0.00 0.00 0.00 0.12 0.71 1.12 1.30 1.39 1.46 1.50 1.58 1.63 1.66 1.69 1.70

2.12 0.00 0.00 0.00 0.10 0.67 1.08 1.26 1.35 1.42 1.46 1.54 1.59 1.62 1.65 1.66

2.13 0.00 0.00 0.00 0.08 0.64 1.04 1.22 1.31 1.38 1.42 1.50 1.55 1.58 1.61 1.62

2.14 0.00 0.00 0.00 0.07 0.61 1.00 1.18 1.28 1.34 1.38 1.46 1.51 1.54 1.57 1.58

2.15 0.00 0.00 0.00 0.06 0.58 0.97 1.14 1.24 1.30 1.34 1.42 1.47 1.50 1.53" 1.54

2.16 0.00 0.00 0.00 0.05 0.55 0.93 1.10 1.20 1.26 1.30 1.38 1.43 1.46 1.49 1.50

2.17 0.00 0.00 0.00 0.04 0.52 0.90 1.07 1.16 1.22 1.27· 1.34 1.40 1.42 1.45 1.46

2.18 0.00 0.00 0.00 0.03 0.49 0.87 1.03 1.13 1.19 1.23 1.30 1.36 1.39 1.41 1.42

2.19 0.00 0.00 0.00 0.02 0.46 0.83 1.00 1.09 1.15 1.20 1.27 1.32 1.35 1.38 1.39

2.20 0.000 0.000 0.000 0.015 0.437 0.803 0.968 1.061 1.120 1.061 1.233 1.287 1.314 1.340 1.352

2.21 0.000 0.000 0.000 0.010 0.413 0.772 0.936 1.028 1.087 1.128 1.199 1.253 1.279 1.305 1.318

2.22 0.000 0.000 0.000 0.006 0.389 0.734 0.905 0.996 1.054 1.095 1.166 1.219 1.245 1.271 1.284

2.23 0.000 0.000 0.000 0.003 0.366 0.715 0.874 0.965 1.023 1.063 1.134 1.186 1.212 1.238 1.250

2.24 0.000 0.000 0.000 0.002 0.345 0.687 0.845 0.935 0.992 1.032 1.102 1.154 1.180 1.205 1.218

2.25 0.000 0.000 0.000 0.001 0.324 0.660 0.816 0.905 0.962 1.002 1.071 1.123 1.148 1.173 1.186

2.26 0.000 0.000 0.000 0.000 0.304 0.634 0.789 0.876 0.933 0.972 1.041 1.092 1.117 1.142 1.155

2.27 0.000 0.000 0.000 0.000 0.285 0.609 0.762 0.848 0.904 0.943 1.011 1.062 1.087 1.112 1.124

2.28 0.000 0.000 0.000 0.000 0.267 0.585 0.735 0.821 0.876 0.915 0.982 1.033 1.058 1.082 1.095

2.29 0.000 0.000 0.000 0.000 0.250 0.561 0.710 0.794 0.849 0.887 0.954 1.004 1.029 1.053 1.065

'Values tabulated are read in percent.
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Table B-5--Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method 1

Qu
or

QL

Sample Size

3 4 5 7 10 15 20 25 30 35 50 75 100 150 200
2.30 0.000 0.000 0.000 0.000 0.233 0.538 0.685 0.769 0.823 0.861 0.927 0.977 1.001 1.025 1.037

2.31 0.000 0.000 0.000 0.000 0.218 0.516 0.661 0.743 0.797 0.834 0.900 0.949 0.974 0.998 1.009

2.32 0.000 0.000 0.000 0.000 0.203 0.495 0.637 0.719 0.772 0.809 0.874 0.923 0.947 0.971 0.982

2.33 0.000 0.000 0.000 0.000 0.189 0.474 0.614 0.695 0.748 0.784 0.848 0.897 0.921 0.944 0.956

2.34 0.000 0.000 0.000 0.000 0.175 0.454 0.592 0.672 0.724 0.760 0.824 0.872 0.895 0.919 0.930

2.35 0.000 0.000 0.000 0.000 0.163 0.435 0.571 0.650 0.701 0.736 0.799 0.847 0.870 0.893 0.905

2.36 0.000 0.000 0.000 0.000 0.151 0.416 0.550 0.628 0.678 0.714 0.776 0.823 0.846 0.869 0.880

2.37 0.000 0.000 0.000 0.000 0.139 0.398 0.530 0.606 0.656 0.691 0.753 0.799 0.822 0.845 0.856

2.38 0.000 0.000 0.000 0.000 0.128 0.381 0.510 0.586 0.635 0.670 0.730 0.777 0.799 0.822 0.833

2.39 0.000 0.000 0.000 0.000 0.118 0.364 0.491 0.566 0.614 0.648 0.709 0.754 0.777 0.799 0.810

2.40 0.000 0.000 0.000 0.000 0.109 0.348 0.473 0.546 0.594 0.628 0.687 0.732 0.755 0.777 0.787

2.41 0.000 0.000 0.000 0.000 0.100 0.332 0.455 0.527 0.575 0.608 0.667 0.711 0.733 0.755 0.766

2.42 0.000 0.000 0.000 0.000 0.091 0.317 0.437 0.509 0.555 0.588 0.646 0.691 0.712 0.734 0.744

2.43 0.000 0.000 0.000 0.000 0.083 0.302 0.421 0.491 0.537 0.569 0.627 0.670 0.692 0.713 0.724

2.44 0.000 0.000 0.000 0.000 0.076 0.288 0.404 0.474 0.519 0.551 0.608 0.651 0.672 0.693 0.703

2.45 0.000 0.000 0.000 0.000 0.069 0.275 0.389 0.457 0.501 0.533 0.589 0.632 0.653 0.673 0.684

2.46 0.000 0.000 0.000 0.000 0.063 0.262 0.373 0.440 0.484 0.516 0.571 0.613 0.634 0.654 0.664

2.47 0.000 0.000 0.000 0.000 0.057 0.249 0.359 0.425 0.468 0.499 0.553 0.595 0.615 0.636 0.646

2.48 0.000 0.000 0.000 0.000 0.051 0.237 0.345 0.409 0.452 0.482 0.536 0.577 0.597 0.617 0.627

2.49 0.000 0.000 0.000 0.000 0.046 0.226 0.331 0.394 0.436 0.466 0.519 0.560 0.580 0.600 0.609

2.50 0.000 0.000 0.000 0.000 0.041 0.214 0.317 0.380 0.421 0.451 0.503 0.543 0.563 0.582 0.592

2.51 0.000 0.000 0.000 0.000 0.037 0.204 0.305 0.366' 0.407 0.436 0.487 0.527 0.546 0.565 0.575

2.52 0.000 0.000 0.000 0.000 0.033 0.193 0.292 0.352 0.392 0.421 0.472 0.511 0.530 0.549 0.559

2.53 0.000 0.000 0.000 0.000 0.029 0.184 0.280 0.339 0.379 0.407 0.457 0.495 0.514 0.533 0.542

2.54 0.000 0.000 0.000 0.000 0.026 0.174 0.268 0.326 0.365 0.393 0.442 0.480 0.499 0.517 0.527

2.55 0.000 0.000 0.000 0.000 0.023 0.165 0.257 0.314 0.352 0.379 0.428 0.465 0.484 0.502 0.511

2.56 0.000 0.000 0.000 0.000 0.020 0.156 0.246 0.302 0.340 0.366 0.414 0.451 0.469 0.487 0.496

2.57 0.000 0.000 0.000 0.000 0.017 0.148 0.236 0.291 0.327 0,354 D.401 0.437 0.455 0.473 0.482

2.58 0.000 0.000 0.000 0.000 O.QI5 0.140 0.226 0.279 0.316 0.341 0.388 0.424 0.441 0.459 0.468

2.59 0.000 0.000 0.000 0.000 0.013 0.133 0.216 0.269 0.304 0.330 0.375 0.410 0.428 0.445 0.454

2.60 0.000 0.000 0.000 0.000 0.011 0.125 0.207 0.258 0.293 0.318 0.363 0.398 0.415 0.432 0.441

2.61 0.000 0.000 0.000 0.000 0.009 0.118 0.198 0.248 0.282 0.307 0.351 0.385 0.402 0.419 0.428

2.62 0.000 0.000 0.000 0.000 0.008 0.112 0.189 0.238 0.272 0.296 0.339 0.373 0.390 0.406 0.451

2.63 0.000 0.000 0.000 0.000 0.007 0.105 0.181 0.229 0.262 0.285 0.328 0.361 0.378 0.394 0.402

2.64 0.000 0.000 0.000 0.000 0.006 0.099 0.172 0.220 0.252 0.275 0.317 0.350 0.366 0.382 0.390

2.65 0.000 0.000 0.000 0.000 0.005 0.094 0.165 0.211 0.242 0.265 0.307 0.339 0.355 0.371 0.379

2.66 0.000 0.000 0.000 0.000 0.004 0.088 0.157 0.202 0.233 0.256 0.296 0.328 0.344 0.359 0.367

2.67 0.000 0.000 0.000 0.000 0.003 0.083 0.150 0.194 0.224 0.246 0.286 0.317 0.333 0.348 0.356

2.68 0.000 0.000 0.000 0.000 0.002 0.078 0.143 0.186 0.216 0.237 0.277 0.307 0.322 0.338 0.345

2.69 0.000 0.000 0.000 0.000 0.002 0.073 0.136 0.179 0.208 0.229 0.267 0.297 0.312 0.327 0.335

1Values tabulated are read in percent.



QL 3 4 5 7 10 IS 20 25 30 35 50 75 100 150 200
2.70 0.000 0.000 0.000 0.000 0.001 0.069 0.130 0.171 0.200 0.220 0.258 0.288 0.302 0.317 0.325

2.71 0.000 0.000 0.000 0.000 0.001 0.064 0.124 0.164 0.192 0.212 0.249 0.278 0.293 0.307 0.315

2.72 0.000 0.000 0.000 0.000 0.001 0.060 0.118 0.157 0.184 0.204 0.241 0.269 0.283 0.298 0.305

2.73 0.000 0.000 0.000 0.000 0.001 0.057 0.112 0.151 0.177 0.197 0.232 0.260 0.274 0.288 0.296

2.74 0.000 0.000 0.000 0.000 0.000 0.053 0.107 0.144 0.170 0.189 0.224 0.252 0.266 0.279 0.286

2.75 0.000 0.000 0.000 0.000 0.000 0.049 0.102 0.138 0.163 0.182 0.216 0.243 0.257 0.271 0.277

2.76 0.000 0.000 0.000 0.000 0.000 0.046 0.097 0.132 0.157 0.175 0.209 0.235 0.249 0.262 0.269

2.77 0.000 0.000 0.000 0.000 0.000 0.043 0.092 0.126 0.151 0.168 0.201 0.227 0.241 0.254 0.260

2.78 0.000 0.000 0.000 0.000 0.000 0.040 0.087 0.121 0.145 0.162 0.194 0.220 0.223 0.246 0.252

2.79 0.000 0.000 0.000 0.000 0.000 0.037 0.083 0.115 0.139 0.156 0.187 0.212 0.225 0.238 0.244

2.80 0.000 0.000 0.000 0.000 0.000 0.035 0.079 0.110 0.133 0.150 0.181 0.205 0.218 0.230 0.237
2.81 0.000 0.000 0.000 0.000 0.000 0.032 O.o75 0.105 0.128 0.144 0.174 0.198 0.211 0.223 0.229

2.82 0.000 0.000 0.000 0.000 0.000 0.030 0.071 0.101 0.122 0.138 0.168 0.192 0.204 0.216 0.222

2.83 0.000 0.000 0.000 0.000 0.000 O.o28 0.067 0.096 0.117 0.133 0.162 0.185 0.197 0.209 0.215

2.84 0.000 0.000 0.000 0.000 0.000 0.026 0.064 0.092 0.112 0.128 0.156 0.179 0.190 0.202 0.208

2.85 0.000 0.000 0.000 0.000 0.000 0.024 0.060 0.088 0.108 0.122 0.150 0.173 0.184 0.195 0.201

2.86 0.000 0.000 0.000 0.000 0.000 0.022 0.057 0.084 0.103 0.118 0.145 0.167 0.178 0.189 0.195

2.87 0.000 0.000 0.000 0.000 0.000 0.020 0.054 0.080 0.099 0.113 0.139 0.161 0.172 0.183 0.188

2.88 0.000 0.000 0.000 0.000 0.000 0.019 0.051 0.076 0.094 0.108 0.134 0.155 0.166 0.177 0.182

2.89 0.000 0.000 0.000 0.000 0.000 0.017 0.048 0.073 0.090 0.104 0.129 0.150 0.160 0.171 0.176
2.90 0.000 0.000 0.000 0.000 0.000 0.016 0.046 0.069 0.087 0.100 0.125 0.145 0.155 0.165 0.171

2.91 0.000 0.000 0.000 0.000 0.000 O.ol5 0.043 0.066 0.083 0.096 0.120 0.140 0.150 0.160 0.165

2.92 0.000 0.000 0.000 0.000 0.000 0.013 0.041 0.063 0.079 0.092 0.115 0.135 0.145 0.155 0.160

2.93 0.000 0.000 0.000 0.000 0.000 0.012 O.G38 0.060 0.076 0.088 O.l!1 0.130 0.140 0.149 0.154

2.94 0.000 0.000 0.000 0.000 0.000 0.011 0.036 0.057 0.072 0.084 0.107 0.125 0.135 0.144 0.149

2.95 0.000 0.000 0.000 0.000 0.000 0.010 0.034 0.054 0.069 0.081 0.103 0.121 0.130 0.140 0.144

2.96 0.000 0.000 0.000 0.000 0.000 0.009 0.032 0.051 0.066 0.077 0.099 O.l17 0.126 0.135 0.140

2.97 0.000 0.000 0.000 0.000 0.000 0.009 0.030 0.049 0.063 0.074 0.095 0.112 0.121 0.130 0.135

2.98 0.000 0.000 0.000 0.000 0.000 0.008 0.028 0.046 0.060 0.071 0.091 0.108 0.117 0.126 0.130

2.99 0.000 0.000 0.000 0.000 0.000 0.007 0.027 0.044 0.057 0.068 0.088 0.104 0.113 0.122 0.126

3.00 0.000 0.000 0.000 0.000 0.000 0.006 O.o25 0.042 0.055 0.065 0.084 0.101 0.109 0.118 0.122
3.01 0.000 0.000 0.000 0.000 0.000 0.006 0.024 0.040 0.052 0.062 0.081 0.097 0.105 0.113 0.118

3.02 0.000 0.000 0.000 0.000 0.000 0.005 0.022 0.038 0.050 0.059 O.D78 0.093 0.101 0.110 0.114

3.03 0.000 0.000 0.000 0.000 0.000 0.005 0.021 0.036 0.048 0.057 O.D75 0.090 0.098 0.106 0.110

3.04 0.000 0.000 0.000 0.000 0.000 0.004 0.019 0.034 0,045 0.054 0.072 0.087 0.094 0.102 0.106

3.05 0.000 0.000 0.000 0.000 0.000 0.004 0.018 0.032 0.043 0.052 0.069 0.083 0.091 0.099 0.103

3.06 0.000 0.000 0.000 0.000 0.000 0.003 0.017 0.030 0.041 0.050 0.066 0.080 0.088 0.095 0.099

3.07 0.000 0.000 0.000 0.000 0.000 0.003 0.016 0.029 0.039 0.047 0.064 0.077 0.085 0.092 0.096

3.08 0.000 0.000 0.000 0.000 0.000 0.003 O.DIS 0.027 0.037 0.045 0.061 0.074 0.081 0.089 0.092

3.09 0.000 0.000 0.000 0.000 0.000 0.002 0.014 0.026 0.036 0.043 0.059 0.072 0.079 0.086 0.089
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Table B-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method'

Qu Sample Size
or

1Values tabulated are read in percent.
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Table B-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method'

Qu

QL

Sample Size

3 4 5 7 lO 15 20 25 30 35 50 75 100 150 200
3.10 0.000 0.000 0.000 0.000 0.000 0.002 0.013 0.024 0.034 0.041 0.056 0.069 0.076 0.083 0.086

3.11 0.000 0.000 0.000 0.000 0.000 0.002 0.012 0.023 0.032 0.039 0.054 0.066 0.073 0.080 0.083

3.12 0.000 0.000 0.000 0.000 0.000 0.002 0.011 0.022 0.031 O.Q38 0.052 0.064 0.070 0.077 0.080

3.13 0.000 0.000 0.000 0.000 0.000 0.002 0.011 0.021 0.029 0.036 0.050 0.061 0.068 0.074 0.077

3.14 0.000 0.000 0.000 0.000 0.000 0.001 0.010 0.019 0.028 0.034 0.048 0.059 0.065 0.071 0.075

3.15 0.000 0.000 0.000 0.000 0.000 0.001 0.009 O.Dl8 0.026 0.033 0.046 0.057 0.063 0.069 0.072

3.16 0.000 0.000 0.000 0.000 0.000 0.001 0.009 0.017 0.025 0.031 0.044 0.055 0.060 0.066 0.069

3.17 0.000 0.000 0.000 0.000 0.000 0.001 0.008 0.016 0.024 0.030 0.042 0.053 0.058 0.064 0.067

3.18 0.000 0.000 0.000 0.000 0.000 0.001 0.007 0,015 0.022 O.o28 0.040 0.050 0.056 0.062 0.065

3.19 0.000 0.000 0.000 0.000 0.000 0.001 0.007 O.Dl5 0.021 0.027 0,038 0.049 0.054 0.059 0.062

3.20 0.000 0.000 0.000 0.000 0.000 0.001 0.006 0.014 0.020 0.026 0.037 0.047 0.052 0.057 0.060

3.21 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.013 0.019 0.024 0.035 0.045 0.050 0.055 0.058

3.22 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.012 O.Q\8 0.023 0.034 0.043 0.048 0.053 0.056

3.23 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.011 0.017 0.022 0.032 0.041 0.046 0.051 0.054

3.24 0.000 0.000 0.000 0.000 0.000 0.000 0.005 O.ot I 0.016 0.021 0.031 0.040 0.044 0.049 0.052

3.25 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.010 O.oi5 0.020 0.030 0.038 0.043 0.048 0.050

3.26 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.009 O.Q\5 0.019 0.028 0.037 0.041 0.046 0.048

3.27 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.009 0.014 O.QJ8 0.027 0,035 0.040 0.044 0.046

3.28 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.008 0.013 0.017 0.026 0.034 0.038 0.042 0.045

3.29 0.000 0.000 0.000 0.000 0.000 0.000 .0.003 0.008 0.012 0.016 0.025 0.032 0.037 0.041 0.043

3.30 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.007 0.012 O.G!5 0.024 0.031 0.035 0.039 0.042

3.31 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.007 O.Qll 0.015 0.023 0.030 0.034 O.oJ8 0.040

3.32 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.010 0.014 0.022 0.029 0.032 0.036 0.038

3.33 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.010 0.013 0.021 0.027 0.031 O.o35 0.037

3.34 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.006 0.009 0.013 0.020 0.026 0.030 0.034 0.036

3.35 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.005 0.009 0.012 0.019 o.ozs 0.029 0.032 0.034

3.36 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.005 0.008 0.011 0.018 0.024 0.028 0.031 0.033

3.37 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.005 0.008 O.DII 0.017 0.023 0.026 0.030 0.032

3.38 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.004 0.007 0.010 0.016 0.022 O.o25 0.029 0.031

3.39 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.004 0.007 0.010 0.016 0.021 0.024 O.Q28 0.029

3.40 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.004 0.007 0.009 O.D15 0.020 0.023 0.027 0.028

3.4[ 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.006 0.009 0.014 0.020 0.022 0.026 0.027

3.42 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.006 0.008 0.014 0.019 0.022 0,025 0.026

3.43 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.005 0.008 0.013 O.DI8 0.021 0.024 0.025

3.44 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.005 0.007 0.012 0.017 0.020 0.023 0.024

3.45 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.005 0.007 0.012 0.016 0.019 0.022 0.023

3.46 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.005 0.007 0.011 0.016 0.018 0.021 0.022

3.47 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.004 0.006 O.Q\1 o.ot5 0.018 0.020 0.022

3.48 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.004 0.006 0.010 0.014 0.017 0.019 0.021

3.49 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.004 0.005 0.010 0.014 0.016 0.019 0.020

•Values tabulated are read in percent.
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TableB-5-Continued
Table for Estimating the Lot Percent Non-Conforming Using Standard Deviation Method1

Qu
or

Ql

Sample Size

3 4 5 7 10 15 20 25 30 35 50 75 100 150 200
3.50

3.51

3.52

3.53

3.54

3.55

3.56

3.57

3.58

3.59

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.003

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.005

0.005

0.005

0.004

0.004

0.004

0.004

0.003

0.003

0.003

0.009

0.009

0.008

0.008

0.008

0.007

0.007

0.006

0.006

0.006

0.013

0.013

0.012

0.011

0.011

0.011

0.010

0.010

0.009

0.009

0.008

0.008

0.008

0.007

0.007

0.007

0.006

0.006

0.006

0.005

0.015

O.DI5

0.014

0.014

0.013

0.012

0.012

0.011

0.011

0.010

0.018

0.017

0.016

0.01
6

O.oJ5

O.D15

0.014

0.01
3

0.01

0.019

0.018

O.QI8

o.on
0.016

0.016

0.015

0.014

0.014

0.013

3.60

3.61

3.62

3.63

3.64

3.65

3.66

3.67

3.68

3.69

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.00\

0.001

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.006

0.005

0.005

0.005

0.004

0.004

0.004

0.004

0.004

0.003

0.010

0.010

0.009

0.009

0.008

0.008

0.008

0.007

0.007

0.007

0.012

O.Dll

0.011

0.010

0.010

0.010

0.009

0.009

0.008

0.008

0.013

0.012

0.012

0.011

O.Oll

0.010

0.010

0.010

0.009

0.009
3.70

3.71

3.72

3.73

3.74

3.75

3.76

3.77

3.78

3.79

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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0.005
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0.004

0.008
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0.007

0.007
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0.006

0.006

0.006

0.005

0.005

0.005

0.005

0.005

0.004

0.004

0.004

0.004

0.004

0.003

0.003

0.003

0.008

0.008

0.008

0.007

0.007

0.007

0.007

0.006

0.006

0.006

3.80

3.81

3.82

3.83

3.84

3.85

3.86

3.87

3.88

3.89

3.90

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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0.000
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0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000
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0.000
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0.000

0.000

0.000

0.000

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

o.ooo

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.00\

0.001

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.002

0.004

0.004

0.004

0.004

0.003

0.003

0.003

0.003

0.003

0.003

0.003

0.006

0.005

0.005

0.005

0.005

0.004

0.004

0.004

0.004

0.004
0.004

1Values tabulated are read in percent.


